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The Ilclium Magnetometer: An InstruInent  l’mviding 1.
Excepfiona]  Sensitivity, Accuracy and Versatility
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California lnstitutc of l’ethnology, 4800 Oak Grove Ilrive,  Mail ?.
Stop 169-506, Pasadena, CA 91 109-8099; 818-354-2248)

R,E. Slocum  (Polatomic, lnc$, 1110 Commerce Drive, Richards(m, 3.
TX 75081; 214-690-0099)

The helium magnetometer is a flight-proven instrument that has
provided high quality performance on a variety of space missions.
The most recent application has been on LJlysses where it is
operated in the vector mode in which the ~]12tgt~etcJ1]leter  output /K~
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consists of three voltages or digitized  worcls corresponding to the
(1}) ‘l’cl: 818-354-2248

three components of the heliospheric magnetic fielcl.  Some
examples of the performance achieved on Ulysses will be presented, (C) fiiX: 818-354-8895

specifically, the low field-equivalent noise of 5 p’1~ ~Hz and annual
changes of magnetometer zero levels (offsets), which determine the (d) email:  esmith~?jplsp

accuracy, at a level <3 pi’. The versatility of the helium
magnetometer is exemplified by the capability to operate also in a
scalar mode in which the output is a tone at the Lamer frequency
and, hence, is a veIy accurate measure of the field magnitude. AII
instrument now being built for the Cassini  Saturn orbiter, which v’ill
switch from vector to scalar mocle  on command to provide
measurements of the planetary field that have an absolute accuracy
of better than 1 III; will be described. An advanced version of the
sensor is now under development that includes replacement of the
helium lamp by a diode laser tuned to the wavelength of the
radiation used to optically pump mctastable helium in the
absorption CC1l.  The use of the laser promises great 1 y improved
sensitivity (c 1 pT/ ~J>)l/2  and absolute accuracy ( <0.1 nT) and./or
a significant reduction in the sensor size and mass. Rece~lt
developments in these areas will also be presented.


